Establishment of a rhabdomyosarcoma xenograft model in human-adapted mice.
The outcome of patients with advanced stage rhabdomyosarcoma (RMS) is still sobering. This outcome has not improved through conservative treatments. Therefore, novel treatment approaches such as immunotherapy need to be evaluated in human-adapted animal models. The aim of this study was to develop a humanized mouse model of childhood RMS as a basis for the study of immunotherapeutic approaches. Therefore, NOD/LtSz-scid IL2rgammanull-mice were used for all the experiments (n=19). The animals underwent sublethal irradiation on days 1 and 2 (1 x 300 cGy). After irradiation, the transplantation of human CD34+-cells (1,000,000 cells per animal i.v.) was carried out. Five animals served as the control and did not undergo stem cell transplantation. The engraftment of human cells was assessed in peripheral blood on days 21 and 55 by FACS analysis. Eight weeks after transplantation, the subcutaneous xenotransplantation of human alveolar and embryonal RMS cell lines was carried out. Tumor growth was monitored and tumors were resected 93 days after CD34+-transplantation. The tumor specimens were evaluated histologically. The successful engraftment of human cells with the establishment of a human immune system was observed in 12 out of 14 animals. B and T cells were mostly detected in the peripheral blood. There were only a few monocytes and almost no natural killer cells. The xenotransplantation of alveolar RMS resulting in subcutaneous tumor growth was feasible in 7 animals. The xenotransplantation of embryonal RMS was performed in 5 animals and led to tumor growth in 1 animal. A histological work up showed either alveolar or embryonal RMS cells with central necrosis. This is the first time a xenotransplantation model of human RMS has been developed in a humanized mouse model. The establishment of subcutaneous tumor xenografts was more effective in the alveolar subtype. This model offers a basic tool for further analyzing novel immunotherapeutic approaches in RMS, and could possibly be used in other solid pediatric tumors.